(19)^^1 KOREAN INTELLECTUAL PROPERTY OFFICE (^^^ 



KOREAN PATENT ABSTRACTS 



nu 1 mbe? Cati0n 1020010017092 

(43)Date of publication of application: 
05.03.2001 



(21) Application number: 1019990032426 

(22) Date of filing: 07.08.1999 

(5Dint. CI Q01N 33 /49 



(71) Applicant: KIM, KYUNG SU 

KIM, PAN KOO 

(72) lnventor: KIM, KYUNG SU 

KIM, PAN KOO 



(54) METHOD FOR COUNTING AND AUTOMATICALLY ANALYZING MORPHOLOGY OF BLOOD CORPUSCLES 

& 

(57) Abstract: . -J— 

PURPOSE: A method for counting, and analyzing 
blood corpuscles is provided to objectively and 
precisely examine blood while examining the blood 
from remote place. CONSTITUTION: A blood 
examiner places a blood sample slide on a 
microscope for obtaining image of a selected region 
to examine. Preprocessing such as image calibration 
and improvement is performed to conveniently 
classify blood-corpuscles. Red blood corpuscles, 
white blood corpuscles, blood plasma, and blood 
platelet are separated. By selecting the red blood 
corpuscles, characteristic of the red blood corpuscles is checked for separating abnormal cells of various 
kinds by using a nervous network model. By the white blood corpuscles, characteristic of the white blood 
corpuscles is checked for separating into five kinds of cells by using the network model. Then, blood 
corpuscles are automatically separated while outputting a result on a screen by using an optimum 
separating apparatus. 
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* »9s k^issi seh j^s &4 a ^aoii a*j ao|cj. ««i as^i- a eh* &m 

Mizmm £*is^ ai^hoii aiow, m°4 nmw #sk>i = s 431*3 gai°i <=\B\n 
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emksio): *ais s^7h owa, ^71- ^tj^°jxi# *iia®^(S5) «m^si *g 

* *«*faI(S6) tiaSSlf A|-g*|-o| 5#-^2| Alias ^%=?- Sfl- EMKS20); S! £M i^p 

Si ?I§H EMI(S30)S ^ScK 
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£ 3S £ 12| sm? $#S| L-lE^tH 



http://patent2.kipris.or.kr/patent/XML/1 01 9990032426/1 01 999003242... 2006-01-1 1 



KIPRIS(S^m^Sa) 



1HI 0| XI 2 / 13 



5. 4t £ 12| tujfl? #*rS ^EhtH 

£ 5fc « A|^ao|| s|«|| |?»f °!±)SK=- 15¥W0)I 

£ 6E 3 (Preprocessing) EWIo||AHs| x^ « = s o,^ A ^ fi gM S £o|go|| JfLSt£j 33 CCD?^I 
BrSYN 400HH ^cH=J 640x480 «H^£S H<M|2J neHtHfi- §SH Sj^SrSEH SJ^ 3£h 

£ 7S Zll? *l|S*0| S||0|S1!SJCH *|£ AfZtgog 5 A|*h e)|o|#a M\^. 

5. 8E «l g?2| zl|*l|-S-a| (Segmentation) 

£ 9fe *im=?- M\S.S\ * ft 

S. 10S aitt^ ^le!- 4! as- 

9 : ««M frBK>| = io : 

1 1 : CCD ?r°tl Br20 : § 4r -c-^ §-*l 

30 : &*|40 : 

01 #o/^ ?l£ SJ J2 got WBH?I£ 
S SJ-S-E ^?a||s2| §eh xh= ^ a gj-goi| g-sv ^S2| ^e|2W|ah ^ 

• ^f°§ ?S«h£E* Sieil 2S?r7 r SehS #°H ^^SH^ 1? *||it#2| § eh (morphology)* <g#M 

B| 7|## 0|8«}0| xh§ gr^-m ^ tt^A||SS| SEH xh# §4J ?fSS ^go)| Sffl- 5!0|ch. 

*ie SS*aj&s| u»rS °J5 g#*]a| 7|ft ^ S^N nensj 7|#°| «B£ 2|S7|& 

o||Ai 4S^s|fe H # c|x|BSf*H* flsjtt- ^ElorMBr 2S*!ei x|<m # ?J5! 2|a»o| (£<# 

H§! so| ojav u| a |^o)|AH 4=S°rH S 1 ^ 3Afe 1S!|o||a) *#sj- aJS^ ^tt?^ 81^ ^B|#x^7^ 
&xh°| U# 5l^*rfe e|| SSL# x||S«H^cH cf°i=& gEHe! oj H | § At A||i§£ =?-gs\o\ 2i^ r . o|ajfi 
^^21 a||S#S #SH ?SSfe ^E H£fi| Aj^x|Aj2h a|2>s 2ffe 5fS°S ^r# 

^1- £SiO| H&SI-CK =LB\ H, 0|B)& Ilflf £°JS fic|- as Al|S## gAff ^ SiS, fi.C|- a|^sj°! # 

^ §aS fll^lr ^ 2i^. ^Srejfil S-^l^S Wright 9^*^ #«H S3 tt|^ a|# 

SLtm, ii^, s^7|aj u ^ 4= oicK 

7^ oisi^ a-E ^9dfic|-£. oi°l§ S4rO||Ai Ai|aS2| §.a|o|cf. eJo|g g^o)|A-| Ai|a§^ §| ah 
S 3x=| aiJi, q<*z.[ y|»^e| §^o||^ Aiisnei c|-ot*!- gei|2| £°* §££ °J 

sH x[§ o|^t S*i|o|cK 

£Efr, thxf#o|| q|*[ 7|^2| i»J|gA|fe H7h°| ^qw #sn iJ§°} §^2| l°!j°l-o|| i« Afls^w^^ 

am?, IS", 1^&)0| S^sjoj otn_ h a °i^x|# SA|sm iJAii^ aa|2! a1|s#o|| q)*h *a| S 



OHSI-HS n|SH7|- 4Js[2 3#7|-7r 0|§SJ(>| X|-#o S sH^fe- = S^O{7r §J| 
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S4h*ofl qjoh sjg^ a|*0-g-a| (Segmentation) ^S°H *HS^ *W 

ungual- »l^e| ?|5fo| aj^^fif S#sH^, SS?r2| 21^^21 £^ *HiSS sis- 

J £S o!jo| t^A||sS2| S EH (morphology) **1 51 ?r^S SfSf 3S7 r 7 r 1£*J 1? S*1S «PI *|SH 
XjalC oiswx BijS^ ^1^21 *^ M\3.ms\ s^HS ^ Sit ^ a|*!E!-x|S A|iSS x|«j 

SH2 S4J-*|E| Si aSN b|g g-oto||Ai olB|5ie S^o||Aio| zij «.s.| (segmentation) 7|g2| 2°J£S tt^S 
AK»|Ai °I^S ?l°r sfffl 3! c r # g§o)|Ai sjsk 4= Slfe tt?Al|SS| gEfl xff S<4 32 ?ISS 



&7|& ^sjS &41©|7| ^l§H S- SfS§ fioiadO), S3 CCD(Charge Coupled Device) ^HH|S-K11 ). ^ &*l 
(30)2f *|&g-*|(40)S a the!- PC, He|| oj zieHbH (Frame Grabber)-© ISS S*l §-*l(20)S M 
qij gx^7 r 4PI SJalS(10) Set* l^^SM #afO|H(9)S &?\ S°IS(10)o|| «3jS:n 
#S S*iSr-b ^I^Hoil SioiAi, ( a )4M flDia(lO)o|| 4M S3 CCD ? r Q)|aKl 1 )^M T u -«a|| s^cHS 

ejg sH#£S £p| Hs||°J ziEHtH* #sH S°«2| gEig^t S|fsH, Sa|& A r gx r el&j allocs §sfl gA^f 
2X f 3^ AjEHEj «is*fe EMKSD; (b) 1? Aiiasoti cflfi- **» SoieM s r 7| a 

§ 32 S^7H-id §21 1^ 34J-2| SxiEil (Preprocessing) 5rSS S*|E.| E.MKS2); (c) #7| fl!^ 

€^o|| ah a|*l| S3 (Segmentation) SJfloil 2|sH sitt?, tt^ffr S3sfe H^ 1 S3 EJ-^I (S3): (d) 

Sel|=! ^^7 r °J±! q|^°2 ^7| «m?eJx|S JHa«foi(S4) »l^o|a aitt^ ^#oho|(S7) a|§ 

□j. £ cj2 A|S«r<N §42 A||aS SfS cHs^ ^-#°| h|S^ Alias ^tt^P- M-W- E.MKS10); (e) #7| ^ 

am &7| sjtt?-7r owa, ^7| salS tt^r ° 7 I ^^^^J^IS «liasfo|(S5) ajl^o|S 

si^gs ^s«m(s6) 4iaa aks aissm 5#^si ahi £ s »a%=?- e.mks2o); 32 (f) «pi ^ 

§o||Ai ogTjsj agt S4h#oi| ajSS- *||rie!E||o|^ ^1 ^S§H sil^ 1 Allash AJiss *e| 

*f ^ *SS uhf£S s|sj2| ^-#7|s #§H *>§o S Ai|a## ^ a2 ^2h*ia|o|| s|«h 

32 a?ll(S30)S ?^H|^ 2!« ^§££ §fe tt^Ai|H2| « eH gi 

0|3r S-^S ESI S5S|(^ * »SS| ^A|0)|# ^ A|| 'tf gfi-ch £ 1S &3£S r S, * H =2St 4! 

A|o|7| ^^Ai|i£°| gEH g-M A|^a -p-Aj £±=- » OH ^ g #Bh0|£L(9), S°IS(10), S°I3(10)0|| 

S CCD(Charge Coupled Device:CCD) 7|0||2K11), "BUfl aeHiH (Frame Grabber)S 9*l 
(20), #^ S-*l(30) 32 x|S-S-*|(40)S ISS PCS. ^^S^. 

£ 2S s-^si-a. ^^€•7r7^ *id|3(io) sei-s M\&mm ai^doii ^chah, s. ^ 

Soil °|o} a^Aiiaoj g E || ^.4) oj 3711 §av gj= SXi£| eai, S^f 1 ©2J E>^l, ^9 

t^l, 32 ?2SS £h?flS ?-^S^h 

ION 3A|X r 7|- ^7| #B|"0|£(9)S ^O|g(10)O|| §H^21 ^7| ^Q|3(10)0)| ^| § Si 

CCD 7|0l|BKl1)£. Js r-N 400HH 640x480 SH^S.S 4J-7| =B||gJ ZLEHtH(Frame Grabber)* #«H l^sl a 

EH^^S ai-^sKn, Sals!- a^x| °\B\B&o\±m gA|-s|-iix| s r -b -td^iS x|^a| S^S si^^l-c- EMKS1) 

A^7| a|=(ch7|| S1) ^, tt^ A-tlHSOll CH?V §^S S0|Srh7l| S r 7| fiS 32 S# 7H^j #2| S^2| 

3 Xia| (Preprocessing) ©fe SX-|a|(Er7|| S2)S 

a^7| SX-|£|(E.M| S2) ^, ^ei|S^o||A-| 2ij*||^a| (Segmentation) #go|| a|«8 ^S^, l^B 
&a|s|fe 1^ *Bl(e3| S3)S ^S5.^K 

427| ^ @-a|(t.M| S3) &a|S 1^7 r ?Jai qi^j-oj aj. 7 | s|^^ojx|s H3.s[oi(&n S4) 4,^1 sil^ois 
=g| ^S*K>|(^7)| S7) AJSS^ A r #s r o| §4} A||as it& 04' b| ^.#°| u|S4fA||aS ^"TT-Sr 

fe?2i? S#(tMI S10)S 4l«»cK 
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#71 gais #7\ ziM=?-n ofuia, gai^ eiiij^°!xi# *)i3©K^(^?fl S5) 

^oia w)«-=P-a| ^§f ***r-ji(EWI S6) £J3S- alt A^s|-&j 5S-#a| gff-E.n^(E.MI 

S20). 

#7\ ^§o||a| °J7Ht! 3^ ^t 1 S^#o|| A||zia! E|| o|^ (Segmentation) *!§8H 41 

S S|. wj^^i A1| £ # gal*!- *, a§| HHfo S £|2Ho| g #7 |S- #S« Xh§o S ^ A1|S## g-ff 5=' 

#313 Sn r *|a|o|| °|*h gW Si ?rSB*nrKE.MI S30). 



£ 3§ £ 1£| Z4M=?- g^fs| i-hEFta *SS.o|ch. 

#7\ g-fr E.MI(S10)fe M\S. 9& S!^ EMKS11). zt Al|5£>| « - or ?( £Eg ?|sfl z| 

Ai|s°| agt ^Sol-fe EMKS12), *jH? &#7|o)| sis- g-ff EMKS13), §J nils e!*| 

oil yo| Ah#s|fc 4!S& £li «1S«K>1 *!1? aii^ss 15 g = °! ? ^ S s r g a?J(S14)» s»e 



£ 4^ £ isi s*si m^m &ms.o\c\. 



At 7 | £ =j. ch7(|(S20)^ a||£ S|^ Eh*(S21), S*|a| (Preprocessing) Et*(S22), gBl 

0! Ell o|-fd (Segmentation) E.MKS23), All Si! S gaisfe EMKS24), ^# EMKS25), g 

#7 1 oil 2|st "EMKS26), §J eJijo|| Ko| Ah#s|-b dSS- fill ^SS|-o| H J|gf a||5## 5 g#£ 
g# SU ?f*SSffe EMI(S27)# S^ffcf. 

g ttSOll A|^gJ§ BH^°| g= Aj^£| Al|S#§Ol|Ai E}ffl|^, 297|Aj gfia|^, gS^?, 2.H 

Aj g<ga|^ 5J |5?f 5J ? r gm°rC r . a i. 7 1 3*j^o| g^o||g l°>jsf ggjo||Ai Si£r 
23g^f §o|| A-i 0 |#*t SeH^-^# ®«H tife 81^ «IS^*llafe 7|z^a|# mm a|-§aW 

Til are* assji 15?W3. s#*hsa^. 

5E 50II £A|*h a^|. 50 1, 15 g#o|| Wsl ^IIt 1 *||s.^ gi^Sff SSr°|Oj gEHSfSj ^o|7| ^Oitr 
A-)|S7h £A|s|oi 21c:K 



a}7| a||ms| §a| Et7(|^ g.^ q|Aj.o S - SfS 1^o||a) ao|fe ah^ s|f^gA}° cj|ajo S At 7 | ^ 

S?2| ^SH A} E ||# «Kacf. 0|# ^|*H # 7 | W^zp.^ At7| BH^^p-, At7| ^^0| M0|^ l^S^o 

S^E-j At7| ajfl^- A^| mj^^s -&£|sfe 5^3 o| Aj SS |o]ot sfu ^»^e| §^o||fe «|3if ai|h 

1# ^SSrTll &E|*Kr 5hfl0| S^^0|cK 



(1) 3 ^a| (Preprocessing) E.MI 

£ 6# &3Es r g, X r #£^.# ^|SH A^*t i^gys a°l§0|| ^sj-si CCD?rD||SrS^Ei 400«H «rPIS 
640X480 n&5.£. =a)|gj n2||tH (Frame Grabber)S SsH 2|^Sh SB|S^o|cK 

sjeh5jo Si ^7| 5jD|g(io)s s§h aoi^ i^p- Aiiass gA|# m^uum #£hois.o)# E>Ht m 

oil Ais ^alAi 3*iA|7i| s]^q| gA^sol ch^SS ^§ ^*o| o|Atx|« (ideal 

zone)# d^^rTII @c r . ^el-Al ^|§H a*S» o|Atx|wo||Ai §aj ££ 7^ 7 H 

galop | ^|eh S^a| 5fgf ^^§110^ ficK a^a|2| 5J 9d«H E.M|o||Aife. °J^°Ja^ o|a«Kbinaiy) 

B»AiacK oiaaf w®on*\ m&*w\ si^ °jtii*i asi ass jii^i *i£« oi«» yg§ oisew. 

c-im E.M|o||Aig Ai|zLas(Segment)S *^a||s#o|| s||o|#g# S^. 

£ 2|2t2| A||a#0| e||0|#l|E|CH m± §^|A|-2|SO S S A|Sj 2j!|f L.|-E r tH C|-. S||0|#g £[7flg 7HS 

^ gam 1^ai|s# #o||Ai £|^zp. i m^^, l^e. IS ga|s r ^ em|7F B£«H:[. 



oj y£ jo S] 40 0bH ^CHSI gAt A |ot M|0||A^ eiil^7r 7 r § §- S J -11 ^X|S|-2i ffl|o| eijS^* g 

a|§Hy 4= 2iH !!§--& a^S2l|o||A^ # ^ 8121 Irt^oi g° E ^^sj. g= f xl|£|s^ sjl^uj (U)«^o|| 
U|3H 0r^ 2J"g 37|°| §EH# 7 r A|^ # ^ Slc-K 



eilS^el g^-ollfe ^J|[ Al|^s# ga|&te S0| oH° §£Sf2 ££«h o)21§ ^0|cK g ^-g A|^g|S 

Br ^AiO|| 2|S|| Al|iEgs ga|S^CK 
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5E. 8<H| £a|e! t^sf ao|. aifS^sl AllafflEBoltf (Seomentation)e ?! EMo||A)fc *S "Ifll^h »o)5a 

2!# anisotropic diffusion UNil 8Mia|S# 3§s|-cH o)|x|# ^sw?|b| o|-§ai o||x|lH°| 9§| s|| 

^sll^-fe- 2IS# ^rS^«cK ziam, watershed W2£|f§ 5jfSW #7\ Ai|ne!!E||o|^(Segmentation)# 
sfS^K ¥ ed«H Eh7flo||A)fe. c-means i^NI o|S*H>( 5! £!«H E.^o|H l-^cH*] gsj§* «tEh M\ 

*p Sb^e^sM *a|ficK Ml eJ«H EMIoiWfc Snake# o|**W «|aif a1|m^°| §-3^° 

g£S r Oj *I#*!°S ^tj^S] &7| A||ZieLIE||0|AJ§ ^§°hC|. 

(2) e.^i 

fi*ia|7|- 5fc!- * c[S &X\o\\MS= m=M\s.e\ sj ?|§m# flsH z^s) n^A||£#oi| c«e a§§ ^sswi 

ajfll^sl 5! E^ofl/H s|^ §e||7|- §#4 m Jf m^A CfS S^fll^. 2*4*111 
t 1 . tf? ^Iftf » ¥fS £!^3(-n, a s| *!1?#§ c|# *#«H=h ^ £«q e_M|o||a-|-£ o| 

« 4**2| S|^«e> OW B| LH^°| §3fAj S^. M\IL3.\ ?|5|| 7|^2| § 

EH 7|#Xf# S| S o|| #^(rotation invariant). o|#o|| Sffl (translation invariant), £fq|/^o|| ^(scaling 
invariant) if □}^a|^^ UNL^£|o|| 5fgs A|#£hch. UNL ^a|o|| ^§S|7| ?|§H AHnflSB 

-MISSI §7||Aj# ^s|2 64X64 37|S ^HJgS f°f ^ 2|z+o|| cH«H £f 76?HS| UNL ^a|o|| 

S. 9011 £A|5h a|2|- ^o|, zl ofi^Ai sj^^si gaf-ij §MS2J o|-u|a^ lh^ oflx| §a.;?|3:| *§sfe 3|go| 

^H?£| §^o||^ c|-°f*!- s.g tfi£|#So| E||^SE|I1 zt § 7I-S- ^1^5ife f§fi £|#*!°S a|# 

•WW. ^g#"E 3711 37WS ^ aldK 71^^21 f§§ «|2| 37|, «|S| ^-^SO|Sh 37|S| 

U|, S|2| A||SSS| -ill grZ., §£ §2, A||a§ £| 37| §0| A|§^Q|. ^ tH«H «|2| @|^*| f§§ A| 

Sol-^ 50|cK a|i*| .g.*|# ^|^|. ^nai^s. Gabor decompositionoll 7\<&& Q^fflSi W^£|#S A|#s^ 
c|. A1| ujn|| a§f ffl|o| ^otoii =gs *^*hcK 7|#sH^-fe- ^Q-E «|S| Ol-fejg, AjSS., 

if^, ^£|o|| 7|#x| # AhSU- 4= a! cK o| go||Ai ^##0| 7^ #S s|w^s| agff ^§o|a| 60*I§!S| 

^gd|o|EHg A|#shcK 



(3) #7fl§2| fe^ Eh 7|| 

gAt L ||o| 5j^^£| BliS z r ^ ^^E^ ^#€1 "l|2S @# ^S°MI S^K # vgo|| s|*h a|^ 

iJo||Ai x|#^^7|^ a|-#«[ £iS o=| «f^^Jia|g# o|§th ch§ Ajgs- ^?I|S^^. 

AJga £I§ SB §SS•o^o^|A^ a|§h|21 »^2£ ^SS TrS(neuron)o|| s|s|| ojo|o| 01^^ 

AhO|CH| HiaSA^g 3^ 0| EH £.1- A^ a^o|| fi|«H 7|fe#°| ©^oj <^ 814. 



-&Hg(Hidden Layer)2| 2J-#^S(lnput layer, Output Layer)s| °J#s| B|Aj§5f §°SAi a|S?i 

SJ A|M # 9^A|7|B) A|-A^ o|#SMI a^. 

sjS^-si £|# ^IsH i 10OII £.A|*h d|£|- ^ ?HS| cFS aj 3 ^(Nreutral Network 1 , 

Neutral Network 2)0| o^£|o| oiji , .^z|s| -d3S> h s| °J^#(lnput Layer)£| #^#(Output Layer) a^|°| -EH 
^(Hidden Layer)E 1 7H §£S ^ahs|o| 9J.c[. 

AJSS- 1 (Neural Network 1)o|| At 7 | w^^.o| ^§ E[?ll(S7)o||A| c^7||S| ^ggi:#(^gsi1 , =9 

St2, - ^g&tL)S gJ^S>o(- a^SOnput Layer), -&MS(Hidden Layer Layer), S! S^#(Output Layer)S S«H 
SIS, SM, #7|S ^-g-sl-Ji, Ajgaf 2 (Neural Network 2)o|| s|sH E. 5o|| £A|g u|-2|- §^ sjS?-, 2 



4a| Q|E-ia35J-j 


#AH S ^- j 
S| 7|#7| | 


^ | 




•—-no i 

s| ! 


SMS ^ j 
= s| ^ ; 


HS| ^ | 


i 

°^ J 
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Neural 

Networkl j 


0.1 


0.5 ] 


76 


2 ; 


125 \ 


i 

12 


0.9 


NeuralNetwork2 I 


°: 1 1 


0.5 j 


76 


1 


120 


4 
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0.1 


0.5 j 


60 


1 i 


80 


5 I 
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31^21 1CH| Ajxj a tjggn (Neural Network 1)^ £l§ °J 2(Neural Network 2)S ^£|oi 2icK 

2. 1-B ^7 1 £!§gr 1 (Neural Network & 2(Neural Network 2), eijS-T 1 -g-#7|°| xjgo^ofl cH*l- 

7|#7|, Sr# £M=, gefe in = s| ^, n^, t^!§ in = 2| ?H^, £211! §2| 4! 3 »s| 4 

B r Q|Ei# L+^acf. oi^!# ^|§H »#°h #7| B|fl|^ Wife 2lMo{\ AhSS-sflBf 

°^o| c| = cK 



maw, £ gtgog a|& H^a-ii °| gefl xf§ gj ?i =e sj^oj *j*ia| ji|§i- TiS! 

^oh o^« E ^ ajfl^af ^IS^al £-2-l§r0l uim^sl- *!^2| ag f ^ 3! 

s}!^ gr^m *W K^ai M+MllLmm ^fl°S 8 EH (morphology) <k ?tfS& 4= 1^ a# 
oil me gg- *|a|» oigsrOi §y x|a|« * r #°s g - oio £S bis^oih ga|& «a| *!£t# 



^l S i HhSt SO|, flhgoll 2|& ^^|S2| gE|) X fS «A} oj 5-^ £ J, £ o| 2^21 X| A| § fi^g 

M °H° BtS a|t}s foji aA |5fwo 7; r #SHfosAi 2a>2| zij^sl-^. #g ach 2jA|-g flel- 

*l«0| 7 r ^SHl 2A|x r °| g-A|7j S n|g S ohg §a|. n|s£# ^ji, §a§i!°J§ o|§# §^ £|7|a| 

o||Ai S«|gA} f g^^ol- S^l Stffi * 3 a^S cH #Ajao^ AiH|^ f ^5Jt A|^Hj°S Sr&0| 7H=r 

SESr, =S H# 7h2J «Xha^.E| S\Si® m°A®Wm 2-1 * C||0|E)H||0|>^7> 7 r ^S r 0i S3*1o||aH g^sf 

0=| Ah3f| gAVs. 3 Al|«h ^ o[o| ojAj.o| A ^ = o|l4 iJAt rtB.|*j. X |.go)|7|| *f#»°l S ^EMM S|- H^-g 

a^Aibl^SI X |oj & - oicK 

A^7|0||AH^ £ ^-o|o| fcd^S|£h 01|# &^©K^ ^SS^^IS}, SHS 7|# -&0 F o| ^ggi Sh7|°| 

m S^loll 7|XHS a ^ S o| A ^ .jy o|Wo S « Ei %0\L.\7:\ L(| 0|| A-j & C^Sh7|| SJ 

ffl§A|s ^ o|§H«f 4= si# 2do|cK 

^ D I3(10), CCD(Charge Coupled Device) ?|ofl a|(1 1 ), #^ S-*l(30)2|- *1§-g-*|(40)» PC, 5ell 

gj ZLB«N(Frame Grabber)-© afj-°!- S^r §-*l(20)# ^-^1^21 gA^7:|■7|• aj. 7 | =Jo|§(10) Se.^ #§H 
^o!j^= #Bho|=(9)# a^i ^a|g( 10 )o|| l°!|o| M\3,mm e^^rfe A|^g|o|| SiO|A-| , 

(a) #7| °ici|3(10)o|| ^-*|si a^| C CD 7hD)| &K1 1 )^^N «H S§ sH£} £ ^ a}7| na||oj aEH 

HiS «^2| S&l£r A|-gX| o| E -|iE||0|^# #§H SA^HlXh ©h^ AjEHSj X |«o| ^Atg 

^I^Srfe £.MI(S"1); 

(b) S? ai|s#o|| q|oV « eg §o|sh7)| SF7| S-y a§ w §aj 7H Aj s 2i ^oh ^Ato| z|g 
(Preprocessing) 3*H£| E.MKS2); 

(c) *^7| ^°!|S^o||Ai (Segmentation) »eio|| 2|§H sjS^, aiiS^ 1 , ft, l^=t £-£|SH= 
£>tmi (S3); 

(d) &a|=) 1^7|- °I<N m^^J 4h7| Sj^^ejxl-l. ^|3S|-0i(S4) ^7 1 ^^^o|°3 sii?- ig§ #.SSW(S7) d 

His Ah#sK>i §ai aiis* aa» o|B| ^#s| -&^© r ^ ^l^P- E.MKS10); 

(e) #7| ^ z ^ ^ 7^ £f7| 311^7| 0|U|g, A^| ^j^l A^| bjj^zjlolxl* S^3^0i(S5) ^7| 

o| g eiii^ai agf ^#5K2(S6) aj§^ £if a^^o^ 5#^-2| Alias ^1^? e?ll(S20); 

Si 

(f) Aj7| 2|§o||Ai ^743 a§§ ?>t S^-sO|| siStr A||zi?i!E||o|Aj yai 51#SH siS?- Allsaf 
AHIHS saja ^. ^SS! f§§ "li££ s|s^2| S-#7|§ #§H ^#o S ai| £ ## s! #7)1^ 
£|o|| 2|SV Sffl S^SI^ 5U 7|-gS E.MI(S30)S ^ahe|^ ^§ f§££ S|fe l^Ai| S o| §eH 
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XH| 1 *}o|| atoiAH, 

At 7 | goHAg^ fcaK>|=(9)s¥iM tt^ S^cHl m«H xf§o S i§6foj gAtg o|5|S|- 

(binary) Sif°S ^^o(-^ £pll; 

z\\o\mm emi# * ^-elis i? M\z.m wouim sjg^, ^n^, is §£5 sai^t a 

*l: Si 

^l^si g^, *it^ ^*^7r #o( a# fiEHi! s|$*ho4 o||x|# &an\9\m o[&b\ o)| 

a1M]s| a-^S ?H|7^Hi Afla?!!E||o|Aj(segmentation)S £PI AHae!!E||o|.tf3 oie\ *i|:nf 4| 

S3! ¥ ajj-i- a||sS2| a§©K*| e««^-s| a|iz| 

Sw Ei*IS ^£=1^ 3# l§S£ ©ft a^Al| £ o| |4 E || X|- 1- £4] oj 

xll 1 «oll SiojAH, 

Ap| SJfl|^ * = ^7i|(S10)fe 

31^- 41s SS EMKS11); 

^ sjSn 1 <Mlss| si ^M=? M\S.s.\ agt ^#s|-b sjil^ 1 ^# EMKS12); 

Ap| *ili^2| = s w«zp. ^11^ o ]§H c( .* Ajgov (Neura | NetW ork)-g Af§s|-&| n||@s °| 

4|«KH ft#7|ofl 21^ Ei*l(S13); Si 

n||g oJajoii so| a(-S£|£. Ajgg. a gj = sHgsioi aj^T 1 A-)|s#g ojaj £-# SJ ?ffis|fe E.MKS14) 

3. 5§ f§°§ o|-fe- tt^-A||MO| §EH Xf# -g^ §J ?|§M gig. 

*l 1 SWI Slow. 

£PI asiS? *# E.MI(S20)fe 

wIIIt 1 M\S. EMKS21); 

3 (Preprocessing) E.MKS22); 

33 Ai|zie!!^|o|Aj EMKS23); 

BH^^^^Ei «|jif 4|sg£ « a)ste tpt|(S24); 

^SJ=£!- ^-g ^# t2£|ft *$9\ 3.7\, «|2| zj 0 |s>| a7|°| u|, ffljn|- A-||sSa| m ^i, g£ f 

1, Af|S§o| H7 | =o| 7|^»o| slqji[ gAl-ggj. o^a|sg Af§S|-Ct| «1|S| aj^z=| ag§ $t5|2, fflj2| 

SS^, o|ai Si ai^ i isah^ naion 7 |-x| a a|o| a ofeo|| i?s©H^ ^# 

(S25); 

Ap| w|^^o| * $ ^| ag S a|Bho S 2fl . q gn ^ ^HE|g° 0 |#°h cf§ Ajgoj- xhS«K» 4^ 

■a^B ^fS(Neuron)o(| 2|SH °J2|2| gaj Aho|oj| u|Ajg A|At° ^ 0 |Bi*l- sa^o|| 2|sH Bijl^-S 

E.MKS26); Si 

nHS ojAioii a0 | a}se|^ Ajgoj. sj^SKH siia^ AllsSS ^§21 SJ ?r#M5fe E^l 

(S27)S ^gslfe 5d# Sh-b S?Ai| S o| g E() x|s. «a| =1 ? |§s 

S^Eio|| # 7 | c^| ( a ) f a^| S7 g (b)) av 7 | (c )_ a^| ^7|| (d )_ aj-71 eMI (e), Si «7| EMI (f)» aj^a|?| 
71 ^I5i 7|^£i SS^HS H# 4= 51^ 7|s diisii 
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